It is assumed that clear and complete information on the internet can reduce healthcare consumption.
INTRODUCTION
The internet plays an increasing role in providing healthcare information, [1] [2] [3] because it is widely available, accessible 24 hours a day, and anonymous. The internet is used to gather symptom information, to find extra information after a consultation, to participate in an online support group, or to be aware of other treatment alternatives. 4 Parents appear to be frequent internet users when searching for health information, [5] [6] [7] [8] especially mothers seeking information during pregnancy and infancy. 9 Young children experience many, particularly respiratory, symptoms that were shown to cause anxiety in parents. [10] [11] [12] [13] While care utilisation for respiratory symptoms in infancy is high, 10, 14, 15 most symptoms of this nature are harmless and self-limiting, and not influenced by medication. [16] [17] [18] [19] Therefore, doctors can often only explain the course and self-limiting nature of the symptoms, and reassure the parents. This may imply that accurate online health information beneficially modifies health behaviour and care utilisation. Despite many initiatives on online information systems, there is only sparse evidence about effects on health behaviour. Most available evidence was collected retrospectively, is contradictory, [20] [21] [22] [23] [24] [25] includes only two studies on children, 20, 25 and contains no randomised clinical trials. Before large-scale implementation of internet programs with health information on common symptoms in young children, it is important to evaluate their effect on healthcare behaviour.
We developed an online electronic support program for parents offering both general information on childhood respiratory disease and personalised risk assessments for their own child (WHISTLER-online). This program aimed to provide sufficient objective information to help parents decide about healthcare utilisation. We conducted a randomised clinical trial to study whether infants of parents with access to WHISTLERonline use fewer healthcare services for respiratory symptoms than parents with 'usual care'.
METHOD

Study population
This study was embedded in the ongoing WHeezing Illnesses STudy LEidsche Rijn (WHISTLER), a prospective populationbased birth cohort study on determinants of respiratory illnesses. The study design and rationale of WHISTLER were described elsewhere. 26 Briefly, healthy infants were enrolled in this study at the age of 2-3 weeks, before any respiratory symptoms had occurred and were followed for respiratory illnesses. Exclusion criteria were: gestational age <36 weeks, major congenital abnormalities, and neonatal respiratory disease. Extra exclusion criteria for WHISTLER-online were the absence of a computer or access to the internet, or the
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We assessed in a randomised clinical trial whether a personalised online parent information program on infant respiratory symptoms can reduce primary care utilisation.
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Randomised clinical trial in primary healthcare centres in a new residential area in the Netherlands.
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A web-based program (WHISTLER-online) was developed for parents that offered general information on childhood respiratory disease and personalised risk assessments. Parents of infants who enrolled from June 2009 to June 2012 in WHISTLER, an ongoing population-based birth cohort, were randomly allocated to 'WHISTLER-online' or 'usual care'. Information about, first, consultations and, second, associated prescriptions for respiratory symptoms during the first year of life was collected from the electronic patient files.
Results
A total of 323 infants were randomly assigned to WHISTLER-online and 322 to usual care, and 314 and 305, respectively, were analysed. Of the parents, 70% used WHISTLER-online, and 99% of them judged it to be clear and useful information. There were differences neither in consultation rates for respiratory symptoms (incidence rate ratio 0.96 [95% CI = 0.85 to 1.09, P = 0.532]) nor in associated drug prescriptions.
Conclusion
Although parents greatly appreciate the provided facilities, a personalised e-support program on respiratory illnesses in infants does not substantially reduce healthcare utilisation.
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a randomised clinical trial in primary care inability to use a computer or the internet. The study was approved by the local medical ethics committee (UMC Utrecht) and during the visit all parents signed for informed consent (WHISTLER-online added to WHISTLER informed consent form).
Randomisation and masking
From July 2009 until June 2012, all parents of children who participated in the WHISTLER project were randomised in a 'WHISTLER-online group' or a 'usual care group'.
Randomisation was done during regular WHISTLER visits by a computer program allocating families without stratification on a 1:1 ratio. During this visit lung function was measured, which was only possible when children were asleep. Because lung function data were necessary for follow-up in WHISTLER, only children with a successful lung function measurement were randomised. The parents were introduced onto the internet program by researchers who were not involved in primary health care and outcome registration. Parents in the 'usual care group' were not informed about the existence of WHISTLER-online to prevent non-habitual internet searching about respiratory symptoms. Also the parents were not aware of study outcome parameters to prevent influencing their healthcare behaviour. Eligible twins or younger siblings also participating in WHISTLER during WHISTLER-online recruitment were allocated to the same family intervention.
WHISTLER-online intervention
A panel of parents was actively involved in the development of WHISTLER-online. Part one was based on frequently asked questions as collected in WHISTLER, and answers by participating paediatric pulmonologists and GPs. It contained general information about respiratory illnesses in infants, prevalence of respiratory symptoms, innocent selflimiting symptoms and symptoms requiring medical attention, risk factors for development of symptoms (like smoking), and general self-help measures. Part two was a personalised section in which an infant's risk factors could be entered, shortly after birth, into a WHISTLERderived prediction algorithm. This could reasonably discriminate between a low and high risk for clinically relevant respiratory disease during the first year of life. 27 This algorithm included sex, head circumference, maternal smoking during pregnancy, season of birth, maternal history of allergy, maternal education, and maternal age as predictors. Infants in the lowest algorithm-predicted risk quintile have a 12%/year risk; the highest quintile have a 43%/year risk. This algorithm aimed to indicate an infant's risk and prepare parents for expected symptoms. Part three enabled parents to introduce the number of days of symptoms of cough, wheeze, and fever of their child during the last month, and compare with respective mean symptom scores (+/-1 SD) observed in all other children within WHISTLER. Fever was an alarm symptom in children aged <3 months. This comparison was intended to give parents insight into the usual prevalence and duration of respiratory symptoms in infants.
At enrolment, families received the internet address and a personal login code for their child. Parents were given both a verbal and written introduction to the internet program. While it was meant to inform on respiratory symptoms and support decisions about contacting primary care physicians, it was explained that such decisions remained the responsibility of the parents. A monthly letter, accompanying the WHISTLER questionnaire, reminded the parents about WHISTLER-online.
The patients in the control group received usual care, which was primary care, without a specific program to support in decisionmaking.
Outcomes
The primary outcome parameter was the number of visits for respiratory symptoms to primary health care during the entire first year of life, as recorded in the patient's electronic database (Medicom ® , PharmaPartners). GPs recorded visits according to the International Classification of Primary Care (ICPC). 28 GP visits for respiratory symptoms were defined as the occurrence of a 'respiratory ICPC', that is, dyspnoea (R02), wheezing (R03), cough British Journal of General Practice, February 2015 e62
How this fits in
The internet plays an increasing role in providing healthcare information. Despite many initiatives on online information systems, there is only sparse evidence about effects on health behaviour in the general population and evidence from randomised clinical trials has been lacking. This study suggests that, although parents greatly appreciate the provided facilities, a personalised e-support program on respiratory illnesses in infants does not substantially reduce healthcare utilisation. . In Medicom, emergency and inpatient visits were also registered. Parents were also asked to write down the number of consultations for respiratory symptoms in the past month on the monthly questionnaire that was used in WHISTLER.
Secondary outcome parameters were the number of visits for lower respiratory symptoms to primary health care during the entire first year of life and the number of associated drug prescriptions as recorded in Medicom. Medication was classified according to the Anatomical Therapeutic Chemical (ATC) classification.
Because of the registration of all medical interventions by Medicom, the safety of the use of the program could be analysed at the end of the study (to check whether the program had caused children not to visit the GP in a timely way). To study whether parents experienced the program as burdensome, their worries were requested on a Likert-scale (0-100) on the monthly questionnaire.
The web program registered the number of visits, and allowed for questions and remarks. At the end of the children's first year, an evaluation questionnaire about the program was sent to the parents.
Power calculation and statistical analysis WHISTLER-online was assumed to reduce the proportion of visiting children and the mean number of visits for children. At a power of 90% and a of 0.05, 350 children randomised to each arm could detect a reduction of the proportion of children who visit their GP in their first year from 0.59 29 to 0.47, an absolute 12% reduction.
Outcomes were expressed as incidence rate ratios (IRRs) or relative risks with 95% confidence intervals (CI) and P-values. Poisson regression was used to analyse the association between intervention group and number of primary care visits as documented in the electronic patient file and parental reported consultations. As effects in children from one family are not independent, a mixed-effects analysis was performed. A P<0.05 was considered statistically significant. The results were analysed based on the intention-to-treat principle. Analyses were performed using SPSS, 2001 ( version 15.0), and the statistical program R (Package 2.12.2). or pets. (Table 1) . Of 645 infants, 323 were randomly assigned to WHISTLER-online and 322 to usual care. Fifty-three siblings (five twins, n = 31 WHISTLER-online, n = 22 usual care) were randomised. (Table 4) . Additional subgroup analyses in infants with above-median days of wheezing or coughing did not differ from overall analysis (data not shown). The program had no disadvantages; percentages of hospital visits or admissions were comparable (WHISTLER-online versus usual care respectively 3.5% versus 6.2%, P = 0.11). The median degree of worries of the parents on the Likert scale was a bit lower respectively (P = 0.03). Two hundred and twenty-seven parents used the program (70.3%), of whom 100 used it twice or more (31%) ( Table 5) . Infants of program users were more often first children. Subgroups with different program use showed the same healthcare use.
RESULTS
Between
The first 215 WHISTLER-online families received an evaluation questionnaire, and 178 were returned (82%). Table 6 shows that 99% of parents found the information of the program clear, 78% could find the information they were looking for, and 90% thought the program would be useful for other parents. Only 9.6% changed their behaviour because of the program.
DISCUSSION
WHISTLER-online, an online parental information program on respiratory illnesses in infants, showed similar healthcare consumption to usual care, despite parents' use and appreciation of the program. This study has several strengths. It is thought that this is the first randomised clinical trial in which the effect of internetprovided information for parents on common symptoms in infants on healthcare utilisation was compared with usual care. The program was personalised and all the parents received an individual introduction from one of the researchers. Parents were involved in the development of the program. Furthermore, only 4% loss to follow-up occurred, thus there was minimal risk of selection bias. Data on primary care visits and prescriptions were obtained from the GPs' electronic patient files. There was standardisation in primary care, as all GPs used ICPC coding for every consultation and were unaware of the allocation.
There are also limitations. This randomised clinical trial was embedded in the ongoing WHISTLER-study. A high percentage of mothers in WHISTLER are highly educated (college or university) and this applied even more so for the participants of WHISTLER-online. Although it is expected that the findings will hold for less educated parents, the findings might only be generalisable to middle and high socioeconomic class families. Because more children of one family can participate in WHISTLER, siblings were allocated to the same family intervention. With respect to the small numbers of twins and siblings, the intervention groups were comparable, and additional analyses accounting for clustering effects showed no differences. Parents were unaware of randomisation and of study outcomes to prevent their behaviour from being influenced. The intervention was not harmful and parents themselves decided to use the program or not. It is the opinion of the authors that this study design was the only possible way to receive reliable information. The proportion of infants that consulted the physician (with their parents) for respiratory symptoms was lower than previously seen in the cohort; however, the mean number of consultations per infant per year was higher. As there was no difference at all between the interventions, this had not influenced the outcome. The power calculation was based on a clinically meaningful reduction of consultations. A larger study might statistically demonstrate a small reduction with public health and economic implications.
Very little evidence exists for the use of web-based health information on healthcare utilisation. No randomised clinical trial was found that studied the effect of online health information on healthcare consumption in a general population. In contrast, there have been randomised clinical trials in patients with specific diseases like asthma, depression, or diabetes. [30] [31] [32] The primary outcome of these trials was most often quality of life or clinical improvement. In some of these, hospitalisations and emergency department visits were studied but with inconsistent results. 30 Some randomised clinical trials aimed to assess the effectiveness of information leaflets on minor symptoms in children. A recent trial among children who already consulted primary care showed that an interactive booklet about childhood respiratory tract infections led to a reduction in antibiotic prescribing and reconsultations. 33 Other studies only found a limited effect of an information booklet on consultations 34 or did not show an effect at all. 35 None of these studies used the internet, and information was not individualised. Some studies, only two exclusively on children, 20, 23 analysed the way the internet interacts in healthcare consumption and especially in replacing health care. Some of these showed the use of internet to increase healthcare consumption, 21 while others showed a decrease 22, 23 or no effect at all. 20, 24, 25 A recent review demonstrated that, in order to be most effective, interventions to influence parental consulting and antibiotic use should engage children, occur prior to an illness episode, and provide guidance on specific symptoms. 36 While this intervention meets these recommendations, one of the reasons that this program did not influence healthcare behaviour could be that there is already so much information on the internet. Although it was developed with the input of parents, and most parents judged it as clear and complete, the content may not fully connect to the desired information. However, this program was individualised with personal instructions. Personal information in particular is generally highly valued, 37 and in this study parents appreciated the risk score the most. Parents are interested in trustworthy health information on the internet. 38 However, such information seems to be used as a supplement to health services rather than as a replacement. Indeed, a recent study showed that paediatricians' advice was more completely followed by parents than other sources of information. 39 Although almost all parents used the internet to find health information, only a few followed most of the advice provided there. 39 It could also be that a child's symptoms can lead parents to make emotional rather than rational decisions on whether to consult a physician. This study emphasises the irreplaceability of direct contact with doctors. Many healthcare organisations spend substantial resources on building online information systems. This study showed no effect of an online e-support program on reducing healthcare utilisation for respiratory symptoms in an unselected population of young families.
Although parents appreciate the information, this study suggests that an online information program on respiratory illnesses in infants does not reduce healthcare consumption. 
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